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<210> 1 
<211> 1673 
<212> DNA 

<213> Arabidopsis sp. 

<220> 

<221> CDS 

<222> (42) . . (1514) 

<223> Mature Peptide 

<400> 1 

gtcttcttca gtagcaaaaa accttcggct tcgtctcgtc a atg gcg gcc att tct 56 

Met Ala Ala lie Ser 
1 5 

gta agt tct tea cca tct att cgc tgc ttg aga teg gca tgt tec gat 104 
Val Ser Ser Ser Pro Ser lie Arg Cys Leu Arg Ser Ala Cys Ser Asp 
10 15 20 

tct tct cct get ctt gta tec teg acg cgt gta teg ttc ccg gcg aag 152 
Ser Ser Pro Ala Leu Val Ser Ser Thr Arg Val Ser Phe Pro Ala Lys > 
25 30 35 



1 



if* 



att tea tat etc tec ggt ata tct teg cac cgt ggc gat gaa atg ggt 200 

lie Ser Tyr Leu Ser Gly lie Ser Ser His Arg Gly Asp Glu Met Gly 

40 45 50 

aag aga atg gaa gga ttc gtt aga age gtc gat ggg aag ate tct gat 24 8 

Lys Arg Met Glu Gly Phe Val Arg Ser Val Asp Gly Lys lie Ser Asp 

55 60 65 

gcg tct ttc tec gaa get tea tct gcg act cca aaa teg aag gtg agg 296 

Ala Ser Phe Ser Glu Ala Ser Ser Ala Thr Pro Lys Ser Lys Val Arg 

70 75 80 85 

aag cac aca att tea gta ttt gtt gga gac gaa age gga atg att aat 344 

Lys His Thr lie Ser Val Phe Val Gly Asp Glu Ser Gly Met lie Asn 

90 95 100 

agg att gca gga gtg ttt gca agg aga gga tac aat att gag agt ctt 392 

Arg lie Ala Gly Val Phe Ala Arg Arg Gly Tyr Asn lie Glu Ser Leu 

'fl 105 110 115 

■iJ5 

get gtt ggt ctg aac aga gac aag get eta ttc ace ata gtt gtc tgt 44 0 

Ala Val Gly Leu Asn Arg Asp Lys Ala Leu Phe Thr lie Val Val Cys 

J5 120 125 130 

f=i gg a act gaa agg gta ctt cag cag gtc ate gag caa etc cag aag etc 488 

!=i Gly Thr Glu Arg Val Leu Gin Gin Val lie Glu Gin Leu Gin Lys Leu 

y 135 140 145 

l=J. gtt aat gtt eta aag gtt gaa gat ate tea agt gag ccg caa gtg gag 53 6 

P=s Val Asn Val Leu Lys Val Glu Asp Ile Ser Ser Glu pro Gln Val Glu 

150 155 160 165 

cgt gag ctg atg ctt gta aaa gtg aat gca cat cca gaa tec agg gca 584 

Arg Glu Leu Met Leu Val Lys Val Asn Ala His Pro Glu Ser Arg Ala 

170 175 180 

gag ate atg tgg eta gtt gac aca ttc aga gca aga gtt gta gat ata 632 

Glu Ile Met Trp Leu Val Asp Thr Phe Arg Ala Arg Val Val Asp Ile 

185 190 195 

gcg gaa cat gca ttg act ate gag gta act gga gat cct gga aaa atg 680 

Ala Glu His Ala Leu Thr Ile Glu Val Thr Gly Asp Pro Gly Lys Met 

200 205 210 

att get gta gaa aga aat ttg aaa aag ttt cag ate aga gag att gta 72 8 

Ile Ala Val Glu Arg Asn Leu Lys Lys Phe Gin Ile Arg Glu Ile Val 

215 220 225 



2 



agg aca gga aag ata gca ctg aga agg gaa aag atg ggt gca act get 
Arg Thr Gly Lys lie Ala Leu Arg Arg Glu Lys Met Gly Ala Thr Ala 
230 235 240 245 



776 



cca ttt tgg cga ttt tea gca gca tec tat cca gat etc aag gag caa 824 

Pro Phe Trp Arg Phe Ser Ala Ala Ser Tyr Pro Asp Leu Lys Glu Gin 
250 255 260 

gcg cct gtt agt gtt ctt cga agt age aaa aaa gga gee att gtc cct 872 

Ala Pro Val Ser Val Leu Arg Ser Ser Lys Lys Gly Ala lie Val Pro 
265 270 275 

caa aag gaa aca tea gca ggg gga gat gtt tat ccc gtt gag cca ttt 92 0 

Gin Lys Glu Thr Ser Ala Gly Gly Asp Val Tyr Pro Val Glu Pro Phe 

280 285 290 

G ttt gac ccc aag gta cat cgt att etc gac get cac tgg gga ctt etc 968 

<D Phe Asp Pro Lys Val His Arg lie Leu Asp Ala His Trp Gly Leu Leu 

295 300 305 

. iFs 
'!isr 

5; act gac gaa gat acg agt gga eta egg teg cat act eta tea ttg ctt 1016 

;5? Thr Asp Glu Asp Thr Ser Gly Leu Arg Ser His Thr Leu Ser Leu Leu 

j"Sf 310 315 320 325 

Ijl gta aat gat att cca gga gtt ctt aat att gtg act ggt gtt ttc get 1064 

1=4 Val Asn Asp He Pro Gly Val Leu Asn He Val Thr Gly Val Phe Ala 

330 335 340 



Q 



cga agg gga tac aat ate cag age ttg gee gta gga cat get gaa acc 1112 

Arg Arg Gly Tyr Asn lie Gin Ser Leu Ala Val Gly His Ala Glu Thr 

345 350 355 

aag ggc att tea cgc att aca aca gtt ata cct gca aca gat gaa teg 1160 

Lys Gly He Ser Arg He Thr Thr Val He Pro Ala Thr Asp Glu Ser 

360 365 370 



gtc age aaa ttg gtg cag caa ctt tac aaa etc gta gat gtg cat gag 12 08 

Val Ser Lys Leu Val Gin Gin Leu Tyr Lys Leu Val Asp Val His Glu 
375 380 385 

gtc cat gat ctt act cat ttg cca ttt tct gaa aga gaa ctg atg ctg 1256 

Val His Asp Leu Thr His Leu Pro Phe Ser Glu Arg Glu Leu Met Leu 
390 395 400 405 

att aag att gee gtg aac get get get aga aga gat gtc ctg gac att 1304 

He Lys He Ala Val Asn Ala Ala Ala Arg Arg Asp Val Leu Asp He 
410 415 420 
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get agt att ttc agg get aaa get gtt gac gta tct gat cac aca att 
Ala Ser lie Phe Arg Ala Lys Ala Val Asp Val Ser Asp His Thr lie 
425 430 435 



1352 



act ttg cag ctt act ggg gat eta gac aag atg gtt gca ctg caa agg 1400 
Thr Leu Gin Leu Thr Gly Asp Leu Asp Lys Met Val Ala Leu Gin Arg 
440 445 450 

tta ttg gag ccc tat ggt ata tgt gag gtt gca aga acc ggt cgt gtg 1448 
Leu Leu Glu Pro Tyr Gly lie Cys Glu Val Ala Arg Thr Gly Arg Val 
455 460 465 

gca ttg get cgt gaa teg gga gtg gac tec aag tac ctt cgt gga tac 14 96 
Ala Leu Ala Arg Glu Ser Gly Val Asp Ser Lys Tyr Leu Arg Gly Tyr 
470 475 480 485 

tec ttt ctt tta aca ggc taaaccgttg cagagtgeat ccatcgaaca 1544 
Ser Phe Leu Leu Thr Gly 
490 



tcagaaactt tggaaggtaa aagtttcatt 
agagactgeg tcgatatatg tttgtgactt 
ttcatttcg 



acacagtcta tgaacctcaa agacagacag 1604 
tgtttatgaa acaattagct gattttgggc 1664 

1673 



<210> 2 
<211> 491 
<212> PRT 

<213> Arabidopsis sp. 
<400> 2 

Met Ala Ala lie Ser Val Ser Ser Ser Pro Ser lie Arg Cys Leu Arg 
15 10 15 

Ser Ala Cys Ser Asp Ser Ser Pro Ala Leu Val Ser Ser Thr Arg Val 
20 25 30 

Ser Phe Pro Ala Lys lie Ser Tyr Leu Ser Gly lie Ser Ser His Arg 
35 40 45 

Gly Asp Glu Met Gly Lys Arg Met Glu Gly Phe Val Arg Ser Val Asp 
50 55 60 



Gly Lys lie Ser Asp Ala Ser Phe Ser Glu Ala Ser Ser Ala Thr Pro 
65 70 75 80 



Lys Ser Lys Val Arg Lys His Thr lie Ser Val Phe Val Gly Asp Glu 
85 90 95 

Ser Gly Met lie Asn Arg lie Ala Gly Val Phe Ala Arg Arg Gly Tyr 
100 105 110 

Asn lie Glu Ser Leu Ala Val Gly Leu Asn Arg Asp Lys Ala Leu Phe 
115 120 125 

Thr He Val Val Cys Gly Thr Glu Arg Val Leu Gin Gin Val He Glu 
130 135 140 

Gin Leu Gin Lys Leu Val Asn Val Leu Lys Val Glu Asp He Ser Ser 
145 150 155 160 

Glu Pro Gin Val Glu Arg Glu Leu Met Leu Val Lys Val Asn Ala His 
165 170 175 

Pro Glu Ser Arg Ala Glu He Met Trp Leu Val Asp Thr Phe Arg Ala 
180 185 190 

Arg Val Val Asp He Ala Glu His Ala Leu Thr He Glu Val Thr Gly 
195 200 205 

Asp Pro Gly Lys Met He Ala Val Glu Arg Asn Leu Lys Lys Phe Gin 
210 215 220 

He Arg Glu He Val Arg Thr Gly Lys He Ala Leu Arg Arg Glu Lys 
225 230 235 240 

Met Gly Ala Thr Ala Pro Phe Trp Arg Phe Ser Ala Ala Ser Tyr Pro 
245 250 255 

Asp Leu Lys Glu Gin Ala Pro Val Ser Val Leu Arg Ser Ser Lys Lys 
260 265 270 

Gly Ala He Val Pro Gin Lys Glu Thr Ser Ala Gly Gly Asp Val Tyr 
275 280 285 

Pro Val Glu Pro Phe Phe Asp Pro Lys Val His Arg He Leu Asp Ala 
290 295 300 

His Trp Gly Leu Leu Thr Asp Glu Asp Thr Ser Gly Leu Arg Ser His 
305 310 315 320 

Thr Leu Ser Leu Leu Val Asn Asp He Pro Gly Val Leu Asn He Val 
325 330 335 
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Thr Gly Val Phe 
340 

Gly His Ala Glu 
355 

Ala Thr Asp Glu 
370 

Val Asp Val His 
385 

Arg Glu Leu Met 



Asp Val Leu Asp 
420 

Ser Asp His Thr 
435 

Val Ala Leu Gin 
450 

Arg Thr Gly Arg 
465 

Tyr Leu Arg Gly 



Ala Arg Arg Gly 



Thr Lys Gly lie 
360 

Ser Val Ser Lys 
375 

Glu Val His Asp 
390 

Leu lie Lys lie 
405 

lie Ala Ser lie 



lie Thr Leu Gin 
440 

Arg Leu Leu Glu 
455 

Val Ala Leu Ala 
470 

Tyr Ser Phe Leu 
485 



Tyr Asn lie Gin 
345 

Ser Arg lie Thr 



Leu Val Gin Gin 
380 

Leu Thr His Leu 
395 

Ala Val Asn Ala 
410 

Phe Arg Ala Lys 
425 

Leu Thr Gly Asp 



Pro Tyr Gly lie 
460 

Arg Glu Ser Gly 
475 

Leu Thr Gly 
490 



Ser Leu Ala Val 
350 

Thr Val lie Pro 
365 

Leu Tyr Lys Leu 



Pro Phe Ser Glu 
400 

Ala Ala Arg Arg 
415 

Ala Val Asp Val 
430 

Leu Asp Lys Met 
445 

Cys Glu Val Ala 



Val Asp Ser Lys 
480 



<210> 3 

<211> 4895 

<212> DNA 

<213> Arabidopsis sp . 
<220> 

<221> promoter 

<222> (1) . . (757) 

<223> Promoter Region 

<220> 

<221> misc_feature 

<222> (717) 

<22 3> Transcriptional Starting Point 



<221> 
<222> 
<222> 



misc_signal 
(758) . . (760) 
Start Codon 



<220> 

<221> misc_signal 
<222> (4737) . . (4739) 
<223> Stop Codon 

<220> 

<223> n at position 694 can be a, c, g, or t 
<400> 3 

tcgcatattg ttccggcgag gatcatgtga agcttgacgc gtgaattgac gactaagcgt 60 

acgacgaagc gatccagttg agaattgtct cgagattcct cgttttagct gtcccactac 120 

attcgccatg atttcgaaat ctctttctct tcttctctct ttcgtcttct tctgcgaaaa 180 

aatcgaatgg ataatcacat tttctttttc tcgagaaaat tgatctggtg attatgtgag 240 

atccgtctct agcgcgttgc ttatcgagaa ataattaatt ttaatttgac gggtgaagat 3 00 

attattggcg acgtctgttt ccgattgact ttgatttgac ttttcctttc aatcattatt 360 

tggcgagtcc cgcgtaaata tggactcttc ttgattgtcc cacttttttc ggtggcttta 420 

ccggatttaa aatcattttc ttttcctaaa ttatgaattt taccctaaac ttctcataat 480 

tacaattagt tccgacgaac ccaagatact ttttagcaaa attaggaaaa tagttgactc 540 

gaaaaggttg ttataacgtg gagctgacgt gttggtctta tctactcgaa gccttttggg 600 

cttttcttaa agccattgat ttctaaggtc gtcaacaacc gaaccggacc ggacggtttg 660 

accggtctaa ccaacatata tacgttcttt ttcnacttgc cgtttcgtcg tcgtcagtct 72 0 

tcttcagtag caaaaaacct tcggcttcgt ctcgtcaatg gcggccattt ctgtaagttc 780 

ttcaccatct attcgctgct tgagatcggc atgttccgat tcttctcctg ctcttgtatc 840 

ctcgacgcgt gtatcgttcc cggcgaagat ttcatatctc tccggtatat cttcgcaccg 900 

tggcgatgaa atgggtaaga gaatggaagg attcgttaga agcgtcgatg ggaagatctc 960 

tgatgcgtct ttctccgaag cttcatctgc gactccaaaa tcgaagcgac tgtgaataat 102 0 

atttgcttaa agtcgtttcc ttttggcctt tgctttgatt gattctttgt gcattaaaat 1080 

cagggtgagg aagcacacaa tttcagtatt tgttggagac gaaagcggaa tgattaatag 1140 

gattgcagga gtgtttgcaa ggagaggata caatattgag agtcttgctg ttggtctgaa 1200 

cagagacaag gctctattca ccatagttgt ctgtggaact gaaagggtac ttcagcaggt 1260 

catcgagcaa ctccagaagc tcgttaatgt tctaaaggtt gttcttttgt tagatcgcac 1320 

ttattagttt ctgcatgact atagtttcat tcgcaccaac tttacgcatc agccaatttg 1380 

cttattcatt atttgaagat tagatttgcg atttcctttt ccattctctt cattgacttg 1440 

gacatgaatt aggttgaaga tatctcaagt gagccgcaag tggagcgtga gctgatgctt 1500 

gtaaaagtga atgcacatcc agaatccagg gcagaggtac tattccttgc ctatgggaaa 1560 

ttagagttta ctgtacttgc tggttgcttc tgatttaggg cagaggtggt gttagttttc 1620 

tctctaaatt tgattaagct tctgttttaa tgaattcaca gatcatgtgg ctagttgaca 1680 

cattcagagc aagagttgta gatatagcgg aacatgcatt gactatcgag gtacatctac 174 0 

ttattatgat ttgtgttggt cttgatattt gtttcgcact gtagcctgtg ggtttcaaga 1800 

cttctgtttg aacatcttac taatcgttgg aagacatcag aaatattatg gagggatcat 1860 

tttaactttt atatctatta gttggatttt cgttgccttt tgaaactgat gatgatccac 1920 

atgcaggact ctattatagg atgtgtatta aagtttattt gaaacttttg gtgcaacttc 1980 

ttgaatttaa tataacgaga aagttattca acagtgtgct acctttgatt accctatgct 2040 

tataatctgt attctgagtt gtattgcctg tgcaaatttc tgtgggaatg ctcagtgttc 2100 



acttttgaaa gttagagaag cataacctta aatatattgt tctttttacc ttgattatga 2160 

gaaagtggag taaaagaaag ggtgtctctg atttacctat tttagctctt tagtaatcat 2220 

ttttaagcta ttttgcaggt aactggagat cctggaaaaa tgattgctgt agaaagaaat 2280 

ttgaaaaagt ttcagatcag agagattgta aggacaggaa aggtagtgta tgtttggaat 2340 

tactagattt tatggctttt gaatatcatc tagtttgtgc tatctaatgt atgtatgtag 2400 

tagttacatc tttgagtgga cacaaaggca tagatctcag ggactttcac taatttaggg 24 60 

aaaatggaat gacatttttg gataacagat agcactgaga agggaaaaga tgggtgcaac 2 52 0 

tgctccattt tggcgatttt cagcagcatc ctatccagat ctcaaggagc aagcgcctgt 2580 

tagtgttctt cgaagtagca aaaaaggagc cattgtccct caaaaggaaa catcagcagg 2 64 0 

ggtgtgtgct tctctgctcc ttagattgtt taacttcagc ttgaagttcc tcactttcct 2700 

ttcaaaaaat ttggttgcat aaattatagt aggtttggct atttgataaa gttaaacagc 2760 

aactatagat gcctgtgttt ttttccctct atgtggtggc tgcctggaat caacatttga 2 82 0 

agcatgccct tttttgtttt tctccctggc tgcactgaag gatttccgag tttgctaatt 2880 

tttaaaagtt atcttatctt tttaaatgta gggagatgtt tatcccgttg agccattttt 2940 

tgaccccaag gtacatcgta ttctcgacgc tcactgggga cttctcactg acgaagatgt 3000 

aagagagttc tttgctatat atctaacttc gtgccatgaa tttgctaaaa agcaatatga 3060 

aaaattcaga ttgtggtttg cattacacga gttacacttg tttttccatt caagccgtct 3120 

ggcataatca attctgttaa tatagttaca taaatgataa atcaattgag tgttagattt 3180 

ggagactgta tgtatttact tacaaagcag acattgaaag agttggggtt ttctttaagc 324 0 

tatttcgttt tatttatcac agttattctt ttttgatctt tcagacgagt ggactacggt 3300 

cgcatactct atcattgctt gtaaatgata ttccaggagt tcttaatatt gtgactggtg 3360 

ttttcgctcg aaggggatac aatatccagg catagtcctt atctctctca tacacgcaca 3420 

cacagtgtgc ttaggtttac tgacacactg aaagatctcc tttcttttag agcttggccg 3480 

taggacatgc tgaaaccaag ggcatttcac gcattacaac agttatacct gcaacagatg 3540 

aatcggtcag caaattggtg cagcaacttt acaaactcgt agatgtgcat gaggtgggat 3600 

taccaaaagc tactgtcttt cttatatatt taacagtttg aatgtctttg atggccctat 3660 

cattcctttg ctgtcttaga ccttttggct ttttttaaaa cgtagattag aggaagagtt 3720 

tctgctaaat ctttctggac tttcctatat catttcctgg tcttgtctgt ttactcgaat 3780 

gagacctctt gttccagaaa gtcaaactgt acaggcttga tgaaaataat tctgaacatg 3 840 

atttgccgca actttccaag ctgttattaa ctttgtgagg attttctgca ggtccatgat 3 900 

cttactcatt tgccattttc tgaaagagaa ctgatgctga ttaagattgc cgtgaacgct 3 960 

gctgctagaa gagatgtcct ggacattgct agtattttca gggctaaagc tgttgacgta 4 02 0 

tctgatcaca caattacttt gcaggtaaaa tacatttctc ataaatggga tttttatgta 4 080 

gctgttattg catctcagat gagaaatcct ttcaattgga gatcttcaaa gtttcacgtc 4140 

tttccatagg tcttcaactt gtttgacata atcagagttc cgtttgaaaa aaatatatga 4200 

agctgacttg gattttccat cttaatctct tttttttgct tttgtgtttt ggatttgtgt 4260 

gctgaaattt gttggctgtg ggtatagctt actggggatc tagacaagat ggttgcactg 432 0 

caaaggttat tggagcccta tggtatatgt gaggtttgtt tcgcaatcta ctttcatctc 43 80 

ttagtgaatg cataaccccg tgaattctta tttcttataa tgctacccca attgctccgg 4440 

ataaagtccc aaaatttagt tgtagtcttt acgacttaga aacagagtag tgaacatcta 4500 

actctctggt aaaatcaata accaaagctg gacctagtta catgaatctt cttctggttg 4560 

tgtgtagaac aagaataagc ttgacaagcc atgactactt tcagattatg catcgtgttg 4620 

acgcttatta tgaacaatca atcacacagg ttgcaagaac cggtcgtgtg gcattggctc 4680 

gtgaatcggg agtggactcc aagtaccttc gtggatactc ctttctttta acaggctaaa 4740 

ccgttgcaga gtgcatccat cgaacatcag aaactttgga aggtaaaagt ttcattacac 4800 

agtctatgaa cctcaaagac agacagagag actgcgtcga tatatgtttg tgactttgtt 4860 
tatgaaacaa ttagctgatt ttgggcttca tttcg 4895 
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i=3 



<210> 4 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer made 
from cDNA sequence 

<220> 

<221> misc_feature 
<222> (1) . . (22) 
<223> DNA primer 

<400> 4 

cagagatcat gtggctagtt ga 22 



<210> 5 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer made 
from cDNA sequence 

<220> 

<221> misc_feature 
<222> (1) . . (22) 
<223> DNA primer 

<400> 5 

gagcgtcgag aatacgatgt ac 22 



<210> 6 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Thrombin 
cleavage site 

<400> 6 

Leu Val Pro Arg Gly Ser 



9 



1 



5 



<210> 7 

<211> 6 

<212> PRT 

<213> Arabidopsis sp. 



<220> 

<221> PEPTIDE 
<222> (1) . . (6) 

<223> N- terminal of AHAS small subunit peptide of 
pHUWE82 



<220> 

<221> SITE 
<222> (1) . . (2) 

<223> Thrombin cleavage site 
<400> 7 

Gly Ser lie Ser Val Ser 
1 5 



<210> 8 

<211> 6 

<212> PRT 

<213> Arabidopsis sp. 
<220> 

<221> PEPTIDE 

<222> (1) . . (6) 

<223> N-terminal of AHAS small subunit peptide of 
pHUWE83 



<220> 

<221> SITE 
<222> (1) . . (2) 

<223> Thrombin cleavage site 
<400> 8 

Gly Ser Met lie Asn Arg 
1 5 



<210> 9 
<211> 8 
<212> PRT 
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• ♦ 

<213> Arabidopsis sp. 
<220> 

<221> PEPTIDE 
<222> (1) . . (8) 

<223> N-terminal sequence of AHAS small subunit peptide 
of plasmid Fl 

<220> 

<221> SITE 
<222> (1) . . (2) 

<223> Thrombin cleavage site 
<400> 9 

Gly Ser Pro Lys lie Ala Leu Arg 
1 5 



<210> 10 
<211> 7 
<212> PRT 

<213> Arabidopsis sp. 
<220> 

<221> PEPTIDE 
<222> (1) . . (7) 

<223> N-terminal sequence of AHAS small subunit peptide 
of plasmid F2 

<220> 

<221> SITE 
<222> (1) . . (2) 

<223> Thrombin cleavage site 
<400> 10 

Gly Ser Leu Asp Ala His Trp 
1 5 



<210> 11 
<211> 7 
<212> PRT 

<213> Arabidopsis sp. 
<220> 

<221> PEPTIDE 
<222> (1) . . (7) 

<223> N-terminal of AHAS small subunit peptide from 
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4 



plasmid F3 

<220> 

<221> SITE . 
<222> (1) . . (2) 

<223> Thrombin cleavage site 
<400> 11 

Gly Ser Val Glu Pro Phe Phe 
1 5 
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